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Abstract 
BGaH5N09P2, monoclinic, P12i/cl (No. 14), a = 9.281(2) Â, 
b = 8.292(2) Â, c = 9.564(2) λ,β= 102.65(3)°, V= 718.2 Â3, 
Ζ = 4, RgdF) = 0.061, wRretfF2) = 0.142, T= 293 K. 
Source of material 
(NH4)Ga[BP2C>8(OH)] was synthesized under mild hydrother-
mal conditions. The reactions were carried out with mixtures of 
Ga metal (0.07 g) dissolved in HCl (18%) with H3BO3 (0.309 g) 
and (NH4)H2P04 (1.150 g), (molar ratio NH4 : Ga : Β : Ρ = 12:1 : 
4 : 12) in aqueous solution. The mixtures were sealed in glass 
tubes (after adding 1 ml H2O to achieve a degree of filling of 30%) 
and subsequently heated at 413 Κ for 15 days. The starting materi-
als are all of analytical-grade purity. 
Discussion 
With the increasing interest in microporous materials, the synthe-
ses of compounds like borophosphates with open framework 
structures have drawn much attention during the past few years 
and show a rich crystal chemistry [1]. Systems including a 
p-block (main group) element have not been widely explored up 
to now besides a number of compounds with Al, Ga and In [2-8], 
reported very recently. The structure of the title compound is 
isotypic to RbV[BP 20 8(0H)] , RbFe[BP 20 8(0H)] , and 
CsFe[BP20g(0H)] [9-11], respectively. It has the same 
stoichiometry as KFe[BP2Og(OH)] [12], KIn[BP2Og(OH)] [4], 
(NH4)In[BP208(0H)] [5] and RbIn[BP208(0H)] [7], but differ 
in crystal structure. 
The structure is characterized by isolated GaOs(OH) octahedra 
sharing common O-corners with five phosphate tetrahedra and a 
common (OH)-corner with a hydrogenborate group to form a 
three dimensional network structure. The anionic partial structure 
shows open-branched vierer-single chains [BP208(0H)]4~, 
which are formed by alternating hydrogenborate and phosphate 
tetrahedra sharing common corners. Ammonium groups are dis-
tributed within the open elliptical channels running along the a 
axis. The Ga—O and Ga—OH bond distances range from 
1.912 Â to 2.083 À. Bond lengths and angles of borate and phos-
phate tetrahedra within the anionic chains are similar to those in 
related borophosphates. 
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Table 2. Atomic coordinates and displacement parameters (in Ä2). 
Atom Site X y ζ Í/Uo 
H(l) 4e 0.6452 0.0000 0.5312 0.05 
H(2) Ae 0.2328 0.0560 0.0189 0.05 
H(3) 4e 0.2661 0.1296 0.0906 0.05 
H(4) 4e 0.0846 0.1844 0.0067 0.05 
H(5) 4e 0.1937 0.0378 0.0994 0.05 
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Table 3. Atomic coordinates and displacement parameters (in Â2). 
Atom Site χ y ζ Un í/22 Uz¡ Un U13 U23 
Ga 4e 0.79018(9) 0.1525(1) 0.57006(8) 0.0074(4) 0.0079(4) 0.0072(3) 0.0001(4) 0.0004(3) -0.0005(3) 
P(l) 4e 0.9276(2) 0.0648(2) 0.2973(2) 0.0048(8) 0.0058(8) 0.0069(8) 0.0006(7) 0.0008(6) -0.0002(7) 
P(2) 4e 0.5807(2) 0.2393(2) 0.7834(2) 0.0057(8) 0.0075(9) 0.0080(8) -0.0016(7) 0.0001(6) -0.0008(7) 
0(1) 4e 0.9154(6) 0.1661(7) 0.4274(5) 0.014(2) 0.012(3) 0.010(2) 0.000(2) 0.005(2) 0.000(2) 
CK2) 4e 0.8917(5) 0.3404(7) 0.6562(5) 0.007(2) 0.009(2) 0.009(2) -0.001(2) -0.001(1) 0.001(1) 
CK3) 4e 0.9202(5) 0.0047(6) 0.6917(5) 0.007(2) 0.009(2) 0.009(2) -0.001(2) -0.001(1) 0.001(1) 
CK4) 4e 0.6560(6) 0.1262(6) 0.6990(5) 0.012(2) 0.010(3) 0.011(2) -0.001(2) 0.005(2) 0.000(2) 
0(5) 4e 0.6823(6) -0.0476(7) 0.4643(5) 0.017(3) 0.012(3) 0.007(2) -0.003(2) 0.002(2) -0.001(2) 
0(6) 4e 0.6382(6) 0.2788(7) 0.4428(6) 0.010(2) 0.015(3) 0.014(3) 0.007(2) -0.002(2) 0.000(2) 
0(7) 4e 0.5921(6) 0.4163(6) 0.7354(5) 0.010(2) 0.005(2) 0.013(2) -0.004(2) 0.000(2) -0.002(2) 
CH8) 4e 0.8156(5) -0.0782(6) 0.2827(5) 0.008(2) 0.008(3) 0.015(2) 0.000(2) 0.000(2) -0.001(2) 
0(9) 4e 0.4128(5) 0.2063(6) 0.7469(6) 0.004(2) 0.007(3) 0.018(3) -0.003(2) 0.000(2) 0.000(2) 
Β 4e 0.6649(9) -0.062(1) 0.3072(8) 0.007(3) 0.008(4) 0.009(3) 0.000(3) 0.001(3) 0.002(3) 
Ν 4e 1.1793(9) 0.102(1) 0.0554(8) 0.031(4) 0.028(4) 0.021(4) 0.002(4) 0.004(3) -0.010(3) 
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